Population pharmacokinetic analysis of bisoprolol.
The technique of population pharmacokinetic analysis was employed to study the variability in the dose concentration relationship of bisoprolol during its clinical development. The influence of demographic factors on the variability of clearance was investigated in 3 different populations: group I, patients (including an elderly group) with essential hypertension receiving multiple oral doses of bisoprolol 10 or 20mg for 3 months; group II, patients with different degrees of renal impairment and healthy controls; and group III, patients with different types of hepatic impairment and healthy controls. Patients and controls in groups II and III received only a single oral dose of bisoprolol 10mg. The 3 data sets were analysed separately, using a non-linear mixed effects model (the NONMEM program). A 2-compartment pharmacokinetic model with first-order absorption described the data adequately. The typical values of volume of central compartment, volume of distribution at steady-state and the absorption rate constant for the 3 populations were: for group I, 68L, 235L, and 0.7h-1; for group II, 28L, 179L, and 0.3h-1; and for group III, 55L, 256L, and 0.4h-1, respectively. Plasma clearance was related to age in group I, to serum creatinine in group II and to aspartate transaminase activity in group III. The 68% confidence limits for clearance and elimination half-life were 8.2 to 21.5 L/h and 7.6 to 19.7h, respectively, for 50-year-old patients in group I. The analysis predicted that progressive increases in serum creatinine or aspartate transaminase activity will result in only a 50% reduction of clearance.